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Organic Comooimds 

This invention is concerned with compounds usefUI for the prevention or suppression of 
hmnan malodour^ in particular human axillary malodour. 

It is known that fresh sweat is odourless and that odour is only formed upon contact of 
sweat with skin bacteria (for example bactedii of the genera oi Smphylococcus and 
Corynebacteria ) and it is believed ftiat odourless molecules present in sweat are 
degraded by bacteria colonising the axilla. It is generally accepted (Labows et al^ 
Cosmet. Sci TechnoL Ser. (1999), 20:59-S2) that highly unpleasant malodour is released 
from fresh sweat mainly by the Corynebacteria genus of bacteria* The principal 
constituents thongbt to be responsible for malodonr include volatile ateroids^i volatile - 
sulphur compounds and short-chqin, bnmched fatty acids. 

It has been suggested to treat malodour by eradicating the bacteria responsible for 
eausnig the odour. Indeed, conimercially available cosmetic deodorants often contain 
^tibactorial compounds that generally inhibit the growth of skip microflora. 
Antibacterial coinpounds currently used in deodorant products inclxide:, for example 
Triclosan (2,4,4-' -urichloro-2'hydroxy-diphenyl-ether). However, a draw-back to the use 
of antibacterials is the potentiaJ for disturbing (he equilibrium of the skin's natural 
microflora. 

Fatty acids, in particular short chain, branohed fatty acids are known to play a role in 
axillary malodour, and are particularly ^ul smelling components of stale sweat. In co- 
pending ^plication PC'T/CH0200262 the applicant has dii^Iosed an enl!^yme lhat 
mediates in a process of transforming odourless compouxids found in sweat into these 
malodorous fatty acids. In this co^pending application there is also disclosed a broad 
class of compounds having activity as inhibitors of the enzyme. 

Nevertheless there remains the need to find ftirtlicr compounds displaying good 
inhibitory properties with respect to the above mentioned enzyme. 
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Accordingly, the invention provided in a fir&t aspect a compound of foimula (I) 




wJiorein R is a substituted aJkyl, benzyl or allyl residue elected from the group consisting 
of 

nonyl; 

4,4^4-trifluoro-propyl; 

2-inethyl-4-phenyI-butyl; • 

4-trifIuoromethyl-phenyl; 

peDtafluorophenyl; 

4-fluorci-phenyI; 

3C!i^hthalcnfr-2'-yl; 

biphenyl-2-yl; 

4-tert-buty I-phenyl ; 

5,5,7,8,8-pentamelhyl-5A7»8-tetrahydro-naphtb^Jene-2-yU 
5,5 A8-tetramethyl-5 ,6 J,8-tetrahydro-jmphthalen-2-yl; 
l,l,3,3rtetramettiyJ-indan-5-yl: 
styryli 

2,6-diitteflxyl-hcpt- 1 .5-dienyl; 
2H;4-tert-Butyl-phenyI)- 1 -methyl-vinyl; 
2-(4-lsopropyl-phenyl)-l-raethyl-vinyl; 

1- Methyl-3-(2,2»3-trimetfayl-cyclopent-3-enyl)-propeny^^^ 

2- (4-Isobutyi-phenyl)-l -nnethyl-Vinyl; 
2-(2-isopn>pyl-phenyl)-l-m6thyl-ethenyI; 
2-phenyl-ethyI; 
cyclohaxyl-methyl; ' 
2,2-dimetJiyl-propyl; 
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2-pept^fIuoroplienyl-cthyl; 

heptyl; and 
4-isopropyl-cyclohex-l -«iyJ. 

Compounds of the formula (I) contain ohiral atoms and as such they can exist as 
isomeric mixtures or they may exist as pure stereoisomers. Most prefenrcd are 
compounds have an S-configuration on the carbon atom in the position alpha to the 
carboxyl group. 

As stated herein above, compounds of the present invention may interact with an 
enzyme thereby to reduce the enzyme's ability to cleave compounds in sweat leading to 
release of malodorous acids from odourless ftesh sweat. That enzyme, described in the 
afore-mentioned co-pending application, was isolated from the bacx^ria Of the genus 
Corynebacteria that can be found colonising the axilla* in particular certain 
Ccrynebacterta &p., more particularly Corynebacteria striatum Ax 20 which has been 
submitted on the 26, April 2001 to the International Depository Authority DSMZ- 
Deutsche Sammlung von Mikrooganismen imd Zellkulturen GmbH, D-38124 
Braunschweig. The Accession Number provided by the International Depository 
Authority is DSM 14267, The enzyme was found to occur intracellularly and can be 
released :&om the cells by medmnical dismption of the cell envelope. Thus> it may be 
isolated fiom cellular extracts obtained from wild-type bacterial strauis,. especially from 
strains of Corynebacteria isolated firom the human axilla, in particuJar Corynebacterium 
striatum Ax 20. In the alternative, it may be produced by recombinant means which are 
well known to persons skilled in the art. 

The amino acid sequence Of this enzyme is set forth in SBQ ID No. 1 and a nucleic acid 
sequence encoding for this enzyme is set forth in SEQ ID No. 2, both of which 
sequences are shown below. 

Compounds of the present invention display inhibition of the enzyme at concentrations 
of about I to SOO^anomolai' more particulwly from nanomolar to tens of nanomolar 
concentration in vitro, e-g. from 10 to 20 nanomolar. Furthermore, having regard to the 



14.1l.Uid 10;ctUj JSUAA iTww, ^^^^^ . 
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Hpophilicity of the residue R, the compounds are adapted to peneii'ate the cell walls of 
the enzyme-producing bacteria. As such, they are efficaeeous in vivo. 

Indwd, the nature of the residue R appears to influence the ability of con5poiinds to 
penetrate the cellular walls of different bacteria colonising the axilla and which are 
iirrplicated in malodour production. For example, other sttains of Corynebactena, or 
bacteria of the genu^ Staphylococci found in the microilora of the axilla also produce 
related enzymes that themselyds inediato m biochemical reactions wherein I^gluUunine 
derivatives are cleaved at N&. The compounds of the present invention may interfere in 
cellular processes of a wide variety of bacterial strains tb^eby resulting in the 
supfMressioQ or prevention of malodour from these sources. 



The In vitro activity of the compound$ as inhibitors may be measured in terms of either 
their /C^o values or their Ki value$» both of which measures are well known to 11)6 
person skilled in the art* As is well known; the JCsa value provides the concentration of 
an inhibitor needed to reduce enssyme velocity by half at a given substrate concentration » 
This value is dependent on the affinity of the substrate for the encsyme whioh is reflected 
in the value K„ of the substrate. In this way, the Ki value may be determhied for a given 
substrate and a given substrate concentration by tneasuring IC^ and then calculating 
according to the following formula 



The uptake of the compounds in bacterial Cells and the inhibition of the ei^^yme 
contained (herein may be measured using an assay based On stationary-phase living 
cells. Thus, cells may be incubated along with inhibitory compound or compounds, and 
the substrate (i.e. the material found in sweat, which when cleaved by the en2yme fonns 
the malodorous acids), and the release of acids may be measured at varipus inhibitOT . 
" ooncentratioiis. By comparing ICs^ values obtained with the living cells with iSaoJCso 



1 + 
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values obtained with «iie isolated eaizyme die case of penetration of fee compoiinds into 
Sie bacterial cells om be assessed. 

. Compoxmds of the present invention may be added to any cosmetic and personal care 
products such as sticks, roU-ons, pwjp-sprays, aerosols, deodorant soaps, powders, 
solutions, gels, creams, sticks, babns and lotions to ehhanoe the deodorising effect of 
these products. PrefCTably, a compound of the present invention may be employed in 
said products In amounts of about 0.0 Ito 0.5% by weight. 

The above-mentioned prodticts, in addition to the inhibitors, may comprise anti- 
bacterial agents icnown in the artj e.g, Triclosan. Theproducis may also comprise 
dermatojogically accoplable ingredients such as are commonly used in these types of 
producL Examples of such additional ingredients include fragrances, colorants, 
opacifieis, buffers, antioxidants, vitamins, emulsifiacs, UV absorbers, silicones and the 
lilcB. As is also well known, all products can "be buflfered to the desired pH. 

In addition to the inhibitor, a deodorant cologne may comprise etiianol and ftagrance. 
Fragrance may be present fiom 1 to 10% and the ethanol can be present to make up the 
mass to 100%. 

Additional ingredients in a typical ethanol-frce deodorant stick may inchide polyols, 
such as propylene glycol; derivativea fliereo^ such as propyle(i^^yool-3-myristjd ether 
(Witoonol APM); water, a surfectant such a$ sodium stearate; and a fragrance. The 
polyol may be present in an amount of 30 to 40%; the derivatives of the polyol likewise 
may be present at about 30 to 40%; water may be presait m about lO to 20%; the 
surfactant maybe present to 5 to 10%} and the fiagranoe may be present in an amount 
mentioned above. 

A typical antiperspirant stick might contain as additional ingredients such as Ethylene 
Glycol Monbstearate (e.g. &om 5 to 10%); Shea butter (e.g. from 3 to 5%); Neobee 
1053 (PVO International) (e.g. fromabout 12 to 15%); Generol 122 (Henkel) (e.g. firom 
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about 3 to 7%); Dimethicsone (DC 345)(e.g. from 30 to 40%)^ aluminium 
I sesquiohlorohydrate (e.g. from about IS to 20%); and a ftagcance, e.g. from 1 to 10%. 

1 

An antiperspirant aerosol may cantain ethaaol, e.g, ftom about 10 to 15%; zirconium 
alummium tetraohlorohydrate^ e,g, from about 3 to 5%; Bentone 38, e.g. from about 1 to 
2%i fragrance in an amount aibremenijoned; and a hydrocarbon propellant, e,g. S*3l up 
to 100%. 



An antipeti^pirant pump composittOA may contain aluminium sesquichlorohydrate, e.g. 
from 15 to 25%; Wdter, e,g. froai 50 to 60%; Triton X-102 (Union carbide). e.g. from 1 
to 3%; dimethyl Isosorbide (ICI), e.g, from 15 to 23 %; and a fragrance in an amount as 
aforementioned. 

All p0ix»ntages mentioned above are in wt %. 

Accordingly, the present invention relates to the use of the compounds and/or 
compositions containing same fr>r the elimination or suppression of malodour. The 
irrvention also relates to compositions comprising an odour suppressing quantity of an 
inhibitor of the enzyme and dermatologically acceptable vehicles which generally 
well known in the art of cosmetic and personal care products. 

The inventi0T5 also provides in another of its aspects, a method of suppressing axillary 
malodour comprising the step of providing ^ composition for application to a penson in 
need of treatment, said composition containiJig an inhibitor compound and . 
dermatologioally acceptable vehicle therefor, said compound being selected from one or 
more compounds described above, 

A compound of formula (I) may be prepared according to synthetic protocols as set out 
in detail below with reference to Scheme 1, Scheme 2 ^d the Examples 
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COsEf 



Scheme 1 




(C) benzyDc dr allyiic 



brorrideseor S 





aDcyI|4iospHnio 
adds 



A) 5 equivalents (eq.) HP(OTMS)2, for 2^ h at 1 30°G.' 

B) 1 eq alkylphosphinic aci4 3, 5 eq HMDS for 3 h at 130°C, then 1 eq aorylate I for 4 
h at 130°^ them EtOH at 70*C. The product is obtained in quantitative yield. 

C) 1 eq benjtylic or allyiic bromide (6 or fi), 3 eq BSA, at 25*C. The product is obtained 
ia quantitative yield 

. D) 1 N LiOH f EtOH 1 : 1 (weight-equivalents) for 1 day at 2S*'C to give the product in 
quantitative yield. 

E) Z2 eq (iPr)3SiH in TFA at 25''C for 3 H to provide compounds of the present 
invention. 

The aorylate starting material (1) may be formed according to a meihod deacribed in co- 
pending application PCT/CH0200262 and U set forth in Scheme 3 below. 

The alkyl, benzyl or allyl haJides are eWjer commercially available or may be formed 
from commonly available starting materials according to synthetic protocols known per 
se and set out in Scheme 2 below. 
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substituted <F) 
toluenes * 



aliphatic 
alcohols 



aephadc 
Iodides 7 



benzylte 
bromfded 6 



HO. 



terminal 
afkenes 



(K) 



".p-unsaturated 
aldehydes 



(H) 



allylic 
bromides 8 < 



i 

f allylic ] 
I alcohols i 

Scheme 2 



F) I eqBr2atl70*Cfor4h.; 

G) 2 eq Pyridine. 1.2 eq PPha^ 1 ,2 eq Iodine at 0»C for 2 h. 
0.35 «q NaBl^, MeOH for 2 b ,t 0<'C, to provide the allyl alcohols i: 



yield, 



m quantitative 



9 Bx,0, OA eq PB.3 for 5 h at OX to provide allyl teomidc, in quandtative yields 

K) 3-5 eq HP(OrMS)2 to CH2CI2. for 16 h. 

L) 2 eq NaHaPOiCHaO). I eq BEt,, MeOH for 6 h at 25X. 




Spbeme 3 
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There now follows a series of Examples tbat serve to illustrate the iwentiott. 
Synthesis Examples 1 to 9 

The foIJowing compoimds are foimed according to Ihe following syntheses: 

5a •4.Carbamoyi-2-(<}ecyl-hydfoxy-phosphinoylmethyl)-butyric acid 
Sb 4-C^bwjoyl-2.[hydroxy-(4,4,4-trilluoro-butyl)'phosphiiioylinethyll-butyric 

acid 

5c 4-Carbamoyl-241iydroxy-(3-mothyI-5-phenyl-pentyl>phosphinoylmethyll- 
butyric acid 

Sd 4-Carbamoyl-2-[hyd«»cy<4-triiluo(roTn©lihyl-ben2yl)-phosphiiioyl^^ 
butyric aoid 

5e 4-Ca*amoyl-2-(hydioxy-pentalluoropbenylmethyl-phosphinoylmethyl)-butyrio 
acid 

5f 4.Carbwoyl-2-[(4-fluoTO-benzyi)-bydroxy-phosphinoylmethyl3-btttyric acid 

5g 4-Carbamoy]-2-(hydroxy-naphdialeQ-2->imctiiyl-pho&phinoylrtiethyl>but3iri 
acid 

Sb 2-<3iphenyl-2-yImethyl-hydroxy-phosphinoylraeth>^)-4-«arbarnoyI-butyrio acid 
iSi 2-[(4-te!rt-Btttyl-bcti2yl)-hydroxy-phosphiiioylmefh>iH-caibamoyi-*ut^ acid 

5j 4-Carb4nioyI-2-[hydroxy-(5,5,7,S,8-pentamethyl-5,6J,8-tetrahydro-naphthalen- 

2-ylinBthyl)-phospbinDylrnethyl]'butyricacid 
5k 4-Carbaiiioyl-2-Chydroxy-(5,5,8,8-tetramethyl-5,6,7,S-tetrahydro-naphthaJen-2- 

ylmethyl)-pho$phinoylmethyl]-'butyricacid 
51 4-Caxbamoyl-'2-[hydi'0)i:y-(l,l,3>3-tetramethyl-indan-S-ylmethyl)- 

phosphinoylmefhyl]-butyric acid 
5ni £-4-Caib«aTioyl-2-[hydroxy-(3-pbenyl-aUyl)-phosphmoyb«ethyl]-butyric acid 
5n £^.Caibamoyl-2-[(3,7-»diiiiethyl-octa-2,6-dienyl>bydroxy-phosphinoylmeifa^ 

butyric acid - • 
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Si- 



5S 



50 ^-2-«3<4-tert.Butyl-phenyl).2^«e*yl.aUyl]-hy^^^^ 
cariaamoyl-butyric acid 

Sp ^-4-CarbamoyW.|hydioxy-[3.(4.isQpr(pyl^henyJ)-^^^ 
phospbmoylmelhyl)-butyric acad 

5^1 ^-^-C«bamoyI.2-{hydroxy.[2-n«thyM.(2A3-aimethyI.^^^ 
2-enyl]-phosphmoylin£(thyl}-butyficscid 

£-4-CarbamDy^2-{by£lrdxy.[3-(4-isobutyl-pl,eny])-2-m^^ 
phosphiuoylniBthyi} -butyric acid 

£-4-C3ri«moyl-2--{bydroKy.[3-(2-isopropy|.phenyI>2.Riethyl-^^^^^^ 
phosphiooylmethyij-butyric acid 

St 4-Cart^oyl-2-[bydmxy.(3-phe«yl.propyl>phosphmoyImem^^^ 

Su 4<:^bamoyJ.2-[(2-cycIohexyl.ethyl).hydroxy-pI,o^^ acid 
. 5v 4.Carhamoy]-2.[p,3-4imethy^butyl)-h3«l«)xy-phospb^^^ 

5w 4-Carbamoyl-2.[hydroxy-<3-pentafluoropbe«yI.propyl>pbosphm^^ 

butyric acid 

4-Carbanioyl-2.Ihydioxy<4-phenyl^>utyI>phospbiixoyI^^^^ 
5y 4.Carbamoyl-2-(bydrDxy-o(rtyl-pbofiphinoylmethyI)-birtyri aoid 
& 4^Carbamoyl-2-[hydm^y-(4.isopropyl-cycIohex^l-ertylmcth^^^ 

phospbinoyImethyI]-butyric acid 

Structures of tiieso compounds are set out belov^: 
_ ?H OH 

^ «i «> ^ 





The following Examples are described witJa reference to Scheme 1 md Stehome 2. 
Example 1 

Preparation of 2-Hydroxyphosphinoylmethyl-4H;trityl<-cait acid ethyl 

edt$r2; (Step A of Scheme 1) 

The synthesis is carried out analogously to LA.Reitef, B.P.Jones, J.Org.Chem. 62, 2808 
(1997) or W-P.Malachowski, J.K.Coward, JlOrg.C/pe/??. 59, 7625 (1994). 

In a 500mL flask equipped with a septiim and a condenser, 25 g (03 molXactimpmum. 
phosphiriafe knd 49 g (Q:3 mol) HMDS are heated wider N% at IlO^C for 3,5 h. The 
reaction mixture is cooled to S°C wher« 25 g acrylato 1 (the synthesis of which is set out 
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in Scheme 3 above) in 150 ml dicWortanctiiane are added. The mixtiw Is stirred for 16 
h at room temperature. Work-up: 1 N HCl and CHaOa are added. The organic phase is 
washed wiA 1 N HCl. the combined acidic phases are re-extracted widi CHjCb. The 
combined organic phases are dried over MgS04, evaporated under reduced pressure and 
dried at 50*C under high vacuum yielding 28.8 g (99.9%) of phosphinic acid 2. 

Yield: 99.9% 

M.p.: IS2-I54**C (white solid). 
Purity: 89 % ("P-NMR) 

(CDCI3, 400MHz): 32.0 ppm (s). 
■ MS (ESI nog.): 957 [2M - H], 478 [M - H], 
'H-NMR (CDCU, 400MHz) : 1.2 (t, 3H), 1.8 (m, IH). 1.9 (2H), 2.05 (m, IH), 2.25 (m, 
JH), 2.7 (m, JH). 4.1 (q, 2H). 6.3 - 7.7 (d, IH, P-H. J - 560 Hz). 6.9 (s. IH, NH)» 7.2 
(1 SH, trityl-H). 8-2 (IH. P^H). 

'•'C-NMR (CDCI5. 400MMZ): 14.2 (CHj), 28.7 (d, CHa), 30.8. 31.8 (d» P-CH2), 34.3 (s. 
CHa), 38.2 (CH), 61.2 (OCH2), 70.5 (PhsO, 127.0 (3C, Tnty]-QH), 127.9 (60. Triiyl- 
CH), 128.7 (6C, Trityl-eH), 144.6 (3C. TYityl-C), 171.0 (OO). 174.0 (C=0). 

Example 2 

Preparation of 4-C^amoyl-2-[hydroxy.(4,4,4-trifluoro-butyl)-phosphinoytaiethyl]- 
butyric acid 4b: (Step B of Schanc 1) 

The synthesis is based on Boyd, E.A.; Regan» A.C.; Tetrahedron Lett 24, 4223 (1994) 
as described in the previously filed patent 30012/PCT. 

0,3 g (1.7 mmol) <4,4,4-trifluoro-buiyl)-phosphinic add 3b <0.3 g, 1.7 mmol) are 
dissolved in HMDS (1 .4 g, S.5 mmol) at room temperature and heated at 130*C for 4 h. 
'At 80*C acrylate 1 (0.7a, 1-7 mmol) is added and the reaction raixrare heated at 130*C 
for 16 K Ethanol is added at eO'^C and the mixture refluxed for 30 min. The solvents are 
removed under reduced pressure and the residue is dried at 50*0 under high vacuum for 
8 h to yield 0.9 g (89%)of 4b. 



Von: Givaudan / Fragrance Research ■ 41 1 824 29 26; 14.11 .02 15:22; Jfiiai_#aO; aeite 18/ 

• • • 

30076GB 14 

. Yield: 89 %. 
Purity; -80 %('H-NMR) 
^'P-NMR (CDCI3, 400MHz): 453 ppm (s), 
MS (ESI n(sg.): 670 (S% [M + NaOAc - HJ» 588 (100% [M - H3). 
'H-NMR (CDCh, 4OOMH2) ; 1 ,2 (t, 3H). l.SS (ro, L7 (m, IH), 1.8 (3H). 1.95 (m, 
m), 2,15 <3H), 2.2 (m» IH), 2.4 (m, IH). 2.75 (m, IH). 4.1 (q, 2H), 6.8 (s. IH, NHX 7.2 
(Trilyl-H). 

Whereas tiix& synthesis is described >yitii reference to the "R" residue relating to 
compound Sb (above), this synthesis is c^nied out for the preparation Of other alkyl or 
aralkyl phosphinio acids whose "R" residues correspond to th$ compounds 5a, 5c, 5f 5i, 
. 5n, 5tt 5u, 5v> Sw, 5x, 5y and Sz (all described above). 

Preparation of 2-[Hydroxy-(I,l,3.3-tetramethyl-indan-5-ylmethyl)-phosphinoybnethyl]- 
4-(trilyl-carfjamoyI)-butyric acid ethyl esrer (41) (Step C of Sch«ne 1 ) 

This synthesis is based on a siniilar BSA-mediated aikylation of an alkylphospbinio acid ' 
desoribed by L. A.Reiter, B.P Jones, J. Org. Chem. 62, 2808 (1997), 

a ] OQmL flask equipped with a septum and a condenser, monoalkylpbospMnic acid 2 
{3g, 6.4 nunol) is dissolved in dry CHjCfc (20 ml). 5<iBroinom«tl]yI-l,l^,3-tetramefhyI- 
indan 61 < 1 .9g. 7 mmol) and BSA (3.9g, 19 mmol) are added and the mixture is stirred 
72 h at 25*0. Work-up: The mixture is poured on IN HCI. The organic phase i$ washed 
with IN HCl, tbe combined acidic phases arc re-cxtrac4ed with IN HCI. The combined 
oiganio phases ace dried over MgS04, evf^rated uiuier reduced pressure and dried at 
50-C under high vacuum to give 4.7? g (100%) of the bisalkylated phosphinic acid 41. 



Yield: 100% 
- PuFi^:«a%-(3'P-NlWR) - - - 
''P-NMR (CDCI3. 400MHz): 53.8 ppm (s). 
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MS (ESI neg.): 1329 (10% [2M - H]), 664 (100% [M - H]), 494 (30%). 
'H-NMR(CDCU, 400MHz) : 1.2 (t, 3H). 1.3 (HH). 1.7 (m. IH). 1.9 (d, 2H, P-CH3), 
2.1 (m, IH), 2.25 (2H), 2.7 (in, IH), 3.0 (d, 2H, P-CHj), 4.1 (q, 2H. OCH,), 6.85 (s, IH, 
NH). 7.2 (15H, trityl'H), 8.4 (s. IH, P-OH). 

Whereas this synfltesis is described with referaice to the "R" residvie relating to 
compoimd 51 (above), this synthesis is carried out for ihe preparation of other benzyiic 
or allyiic pho^inic acids whose "R" residues correspond to the compounds 5d, 5e, 5g, 
, S h. 5j, 5k, 5m, So, 5p. Sq, Sr and 5s (all described above). 

Example 4 

Hydrolysis / detritylation of bisalkyi-phosphinoyl compounds 4 to the 

P^lkylated 2-(Anorl-hydroxy-phosphiiioylmethyl>-4-carbamoyl-butyrlc adds S: (^teps 

D and B in Scheme 1) . 

"A compoiuid 4 (Ig. 1.9 mmol) i's solubilized in 9mL ethanol. 9mL IN LiOH ( 5eq) are 
added. The reaction mixture is stirred 3h iat room tempearature. IN HCl is added until 
pH-1 and BtOH h removed under rfisduced pressure. The aquous residue is extracted 
with CHaCla. The organic layers are dri^ over MgSO^. Evaporation of the combined 
oiianio layers gives 0.75 g of hydrolyzed wtermcdiate. Complete Hydrolysis is checked 
by 'H-NMR, the structure Can be fbrther confiimed by ^^P-NMR atjd MS (ESI neg.). 
The material is subjected to deirilylation Wrthout ftuther purificatu>n: 

The above acid (0.5g, Imraoi) is solubUiz^ in lOmL TFA. 0.35 g (2.2nraio0 iPrSSlH 
are added via syringe. The reaction mixture is stirred for 2 h at room temperature. TFA 
i6 removed \mder reduced pressure and the reaction mixture co-evaporated with tohiene. 
Tdie crude product is dissolved in 7 ml water at 50*^ ai>d filtered over a RPC-18 
syringe. The filirateis co-evaporatod with Toluene giving 0.1 g of 5 (42%). 

All of the compounds 5 described above are obtained with purities: 85-90% (^'P-NMR). 
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Preparation of 7-Bn)mome%l-l .1,2.4,4-pentain^yl-l A3>4-t»tyahydro-naphtfaaIene 
6j: (StqpFofSoheiueZ) 

The solvisitless bromintttion of substltttted tohienes at higher temperatures is based on 
well latown Hterature methods, e.$. JB.Shoesmith, A.Mackie, J.Chem,Soc.^ 300 (1936) 
OrI.B.Baker.j;C^/n.5oa, 1448 (1936), 

In a lOOmL Qask equipped wi^ thermometer, septum and a condenser 21.6 g (0.1 mol) 
1 ,1^4,4,7'fafiKamethyl-l ,2j|3»4^t«xrahydro-naphthaleae (pr^ared as described by Wood, 
T. R; Easter, W. M., Jr.; Caipcnter, M. S.; Angiolmf, J. Org. Cbem.28. 2248 (1963)) are 
heated to 170*^C. 16 g (0.1 mol) Bromine are added and &e reaction mixture is stirred 
for 5 h at 170°C. The cojitent of the flask is fractionated over a Vigieux cjolumn (I lO^C. 
0.04 Torr) giving 17 g (58%) 6j as a colorless liquid- 
Yield: 58%. 
' GC-purity: 71?^ 
Impurities; 

' 7% l,],2,4,4,7-hcxamethyl-i,2,3,4-tetrahyd}0-naphthalene 
14% 7-I)ibromomethyl-l,l,2,4.4-peiitametihyl-l,2,3,4-t6tmhydro-naphthalene 
GC/MS; 294 / 296 (5%. [M]"^, 279/281 (10%, [k - CHj)^, 21 S (100%, [M - Brf , 
201 (65%,(M-CH2Br3*), 157(55%). 

'H-NMR (CDCb, 400MHz) : 0.95 (d, 3H), 1.05 (s, 3H), 125 (s, 3H). 1.3 (s, 3H). 1.35 
(s. 3H), 1.4 (dd. IH, A), 1.65 (dd, IH, B), 1.85 (m, IH, CH), 4.5 (s, 2H, CH2Br). 7.15 
' (4 IH, Ar-H), 7.25 (d, IH. Ar-H). 7.35 (s, IH, Ar-H). 
"C-NMR (CDCb. 400MH2): 16.8 (CHs), 25.0 (CH3), 28.5 (CHj). 31.9 (CHj), 32.3 
(CH3), 34.3 (CHaX 34.4 (C), 34.5 (CH), 37.8 (C), 43.5 (CHaBr). 126.2, 127.0, 127.7 
(Ar-CH). 134.7. 145.2, 146.5 (Ar-C). 

Bxmple 6 

.Ptepasailon of (5-Iodo-3^etbyl-pentyl>^beTO^e 7c; (Step G of Scheme 2) 
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The synthesis proceeded acconJmg to flie Well known literacure mediod, sec for example 
MJshizaki. O-Moshmo et aJ,, re/raAerfron 57, 2729 (2001). 

5 g (28 ramol) Phenoxanol (3-M6thyl-5-.pl>enyl-pentan-l-ol) are dissolved in 200 ml 
dichloromethane under nitrogen and stirring. Triphaiylpbosphine (8.8 g, 34 minol) and 
4.2 g (53 mniol) pyridine are added at 25*C. At 0*»C iodine (8.5 g, 34 mmol) are added. 
After 2 h stirring at 0°C the reaction mixuire is poured on ice-cooled 1 N HCl and 
extracted with dichloroniethane. The combined organic phases arc washed with 10% 
Na2S203, sat, NaHCOj and sat. NaCl. Drying over MgS04 and evaporation gives 17g of 
a lesidue which is triturated with hexan© and filtered over a 5 cm Siltoagel pad. Tlie 
filtrate is.evaporated Hinder reduced pressure and dried under high vacuum giving 7.1 g 
(88%) of 7c as an colorless oil 

Yield: 88%. 

Purity: > 95% (GC. NMR) 

GC/MS: 288 (5%, (M]*), l6l (1 0%, [M - 1]^, 

1 19 (5%), 105 (20%, [PhCHzCHa]*), 91(1 00%, [[PbCH2r). 

'H-NMR (CDCli, 400MHz) : 0.95 (d, 3H, CH3), 1.45 (no, 1H),j1.6 (3H), 1.9 (m» IH), 
2.6(2H.PhCH3),3.2(2H»CH2l);7,2(5H.ArH). • . 

(CDCI3, 400MHz): 4.9 (CH2), 18.7 (CH3). 33.3 (CHj). 33.7 (CH3). 38.2 
(CH2),40.9(CHa), 125.8, 128.3, 128.4 (ArCH), 142,5 (ArC), 



Example 7 

Pieparatidh of E-I-(3-Bromo-2-methyl-propenyl)-4-tert-butyl-benzene 80: (Steps H 
and I of Scheme 2) 

Both steps are well known literature methods, o.g. R.M.Coates, D.A.Ley, PX.Cavender, 
J.Org.Chem,43, 4918 (1978). 



20 g (0.1 tool) E-3-(4-tert-Butyl-phenyl)-2-metbyl-propenal (prepared as described at 
Y-CrHmcri, P-AOchsner. P, Schudel, US 4435585, Givaudan (1982)) are added to a 
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stirred solution of 1.2 g (32 mmol) of sodium botohydride in 20 ml of methanol at 0'*C. 
Alter 2 h at room t^npetature quantitative conversion is checked by TLC. The reaction 
mixture is poured onto 40 ml saturated sodium chloride and extracted with tert-butyl 
.ni^>1 ether. Drying over magnesium sulfate and ovaporatioA of ij^e solvit gives the 
crude allyltc aloohoi (19.2 94%), which is transferred to the following hroraination 
without iUrther purificatioa. 

5 g (24 mmol) of the crude allylic alcohol are di^olved hi 35 ml of dry diethyl ether 
. tinder nitrogen. At 0*C phosphoms tribromide (0.95 ml, 10 nwnol) is added via ^rbge, 
. The reaction is stirred at 0°C for 4 h^ poured onto ice and extracted three times with 
die&yl ether. The organic layer is washed with saturated NaHCOs and dried over 
MgSQ4. The solvent is removed under neduced pressure giving dte crude allylic 
bromide 5 J g (87%) of go. 

Yield: 5.7 g (82% fiwn the aldehyde). 
l»urily: > 95% (GC, NMR) 

GC/MS: 266 / 268 (3%, [MH. 251 (1%, (M- CHj]^, 188 (25%, [M - Br)"^, 173 (55%, 

[M-Bf-CHj]"). 157 (10%). 131 (55%), 1 15 (22%); 91 (16%), 57 (100%). 

'H-NMR (CDCI3, 400MHz) : 1.3 (s. 9H, tBu-CHs). 2.0 (s, 3H. CH3). 4.15 (s. 2H, 

■CH2BrX 6,6 (S. IH, =CH), 7.22 (d, 2H, Ar-H). 7.35 (s, 2H. Ar-H). 

'^C-NMR (CDCla. 400MH2): 16.6 (CHj), 31.3 (3C, tBu-CHj), 34.6 (tBu-C), 42.6 

(CH2), 125.2, 128.7 (ArCH), 130.0 («=CH). 133.7, 134.0 (Ar-C)» 150.2 (=C) 

Example 8 

Preparation of (3,7-DimetliyI-octa-2>6-djCTiyl)-phosphinic acdd 3tt: (Step K of Sohfirae" 
2) 

Syn&esis is based on the publication of E. A.Boyd, A.CRegan, Tetrahedron Letters, 24, 
4223 (1994). Recently it has been been found that a 3-5 eq excess of the reagents 
HMDS and ammonium phosphinate improves the yield of alkyl phosphinicacid 3 
formation when alkyl iodides 7 are employed ^.An et sl» J,Or^.Chem.66i 27^9 
(2001)rs.ChemrJ.K!Coward, J.Ors.Ch^m.63, 502 (1998)) and that an exc^si of HMDS 
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. ' and M-Lj'^PChHz" preventis also fais-alfcylation using beiiiylic- or allylia bromides 6 or 8 
(S.Dept6le, J.-L.Montchamp, j:Org.CAe77?.<J<J,^ (2001)). 

. In a 750mL flask equipped with septum, thermometer and condenser, ammoxiium 
phosphinate (25 0.3 mol) and HMDS (51 g, 0.32 mmol) ^ heated under N2 at 1 IC'C 
for 3 h. The reaction mixture is cooled to O^C. 300 raL dried CH2CI2 are added followed 
by the addition o( geranyl bromide (13,1 g. 60 mmol). The mixture is stirred for 16 h at 

..room temp^atDte. 12 g methanol are added and the fine suspension is filtered over a 
double filter layer. The filtrate Is concentrated under reduced pressure- 10% NaaCOa amd 

Jert-butyl methyl ether are added^ tiie phases are separated and the alkaline layer 
purified with tez-z-buty] methyl efhen The alkaline layer is treatpd witt cone, HCI until 
pH ^ 1 and is 3 times extracted with dichloromethane^ Drying of the diohloromethane 
layer over MgSO^ and ev^aporation give 13,7 g (81%) of 3n as an orange oil. 

Yield: 13.7g(81%). 
, Purity: 77% (^*P-NMR) 
? V-NMR (CDCh, 4OOMH2:): 34,9 ppm (s), 
MS (BSIneg.): 403 (10% [2M -'H]t). 201 (100%. [MhH]""), 

*H-NMR (CDCli, 400MHz): 1,2 (d. IH), L6 (s, 3H, CH3). L6 (6H, 2 Clh), 2 J (4M, 
CHzCHa), 2.6 (dd, 2H, P-CH2), 5A (IH, =CH), 545 (la =CH), 6.22 and 7,6 (d, IH, J = 
548 Hz, P^H), 1 1 (s, IH, POH). 

"C-NMR (CDCh, 400MIIZ): 16-5 (CHs), 17.6 (CH3), 25,6 (CH3), 26.4 (CH2), 30,4 and 
29.5 (d, P-CH2), 39.7 (CFfz), 1 10.5 (-CH), 123.7 (=CH), 131 J (=C), 141.9 (=C). 

Example 9 

Preparation of (3-ph^yI.prppyl)-phospbinic acid 3t: (Step L of Scheme 2) 

. , The method has been described by S , S.Deprele, J.-LMontcbamp, J. Org. Chem. fftf, 6745 
.,(2001). 

To a solution of NaH2P02(H2O) (13.2 g, 0.125 mol) and allylbenzene (6.6 g, 56 mmol) 
in methanol (250 ml) is added triotliylborano (IM in THF, 50 ml, 50 mmol) at room 



Qivaudan / Fragrance Research 41 1 B24 29 26; 14.11.02 15:24; JfitBHL_#SO 

30076GB 20 

. temperatore in an open 500 ml flask. The solution is stirred for 2 h at «>om tempeiature. 
The raacdon mixture is concentrated under reduced pmsurc. 100 ml saturated KHSO4 
are added to tfae residue followed by extraction (200. 100 and 70 ml) with ethyl acetate. 
To Hxe combined ethyl acetate phases are added 40 ml 10% NaaCO,. Under vigorous 
stirring and dropwise addition of cone. NaOH the biphasic mixture is adjusted to pH = 
1 0. Tbe organic phase is separated and the aUcaline phase adjusted to pH « 2 by addition 
of cone. HCL Extraction with chloroform (3 x 100 ml), drying of the combined organic 

. byer over MgS04 and eviration gives 5.4 g ofcrude 3t (61%). 

■ Yield: 61% 
Purity; 84% ("P-NMR) 
^'P.NMJR,CCDCl3. 400MH8): 38.2 ppm(s). 
MS (ESI nog.): 2^5 (6% [M - H -r NaOAcJ*), 1 83 (100%, [M-HT). 
'H-NMR (CDCI3, 4OOMH2): 1.75 (m, 2H. CHj). 1.9 (m, 2H, CFj), 2.76 (t. 2^1. 
PhCH2). 6,4 and 7.7 (d, IH, J - 548 Hz. f-HX J 1 .4 (s, IH, POH). 

Example K 

Isolation of new raalodour acid ecad precmsojs tlieteof from human sweat: 

^•resb axilla secretions are sampled from human panellists by washing die axilla with 
10% ethanol. The samples are extracted with IWTBE to remove interfering lipids. The 
hydrophilic phases obtained from the washings from seveml individuals are then 
pooled. This material is practically odourless, but upon hydrolysis of sub-samples with 
1 M NaOW, it produced typical axilla malodour. To identify the malodour volatiles. 
hydrolyscd sub-samples are extracted and concentrated by solid phase extraction and 
then analysed by GC-sniff. Peaks that are rated as having a strong odour and closely 
related to axilla malodour are analysed by GC-MS. The samples contained one 

Ps^it^arpeak of an-acidverrtypiCBl-of axil la-nModbur.- Based d . 

most probable structure of this peak is 3-hydioxy.3-raethyl-hexanoic acid. This 
assumption is verified fay symhesising this latter compound and comparing iia spectra 
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and retention times to the GC-MS data of the major malodour peak in the GC-sniff 
. analysis. This malodour corapoiand is structurally related to the known sweat inalodour 
acid 3-niethyl-2-bexenoic acid, and it i$ tmnsfbimed into this latter compound by 
dehydration upon prolonged incubation. 

To ideniiiy the precursor for this Mid» the pooled non-hydroly$ed sample is separated 
. on aSuperdex gel filtrauon column (Pharmacia, Oppsala. Sweden) using NHUCCVNaCl 
as the elution buffer: Individual fractions of this separation step are tested for the 
content of a malodour precursor by hydrolysis with 1 M NaOH, One ftaction developed 
strong malodour upon hydrolysis and this malodour could be attributed to the release of 
3-hydn>xy-3-me£hyl-hexanoic aoid by GC-MS analysis, This fraction Is subjected to 
LC-MS analysis. It contained one major mass peak of 274 Da and an additional pedc at 
256 Da- The mass spectrum of the former peak suggested a compound where tlie 3- 
hydroxy-3-rnethyl-hexanoio acid is linked to one molefculc of L-glutamine (i.e. No-3- 
hydroxy-a-Tncthyl-hexanoyl-L-glutamine), while tihe second peak could, based on its 
mass, correspond to the dehydrated analogue Nft-S-methyl-Z-hexenoyl-L-glutatnine, No,- 
3-hydroxy-3-methyl-hexanoyI-L-glutamine is then s>Tithesised and its MS spectrum and 
retention time in the LC-MS-analysis compared to and found identical with the 
compound isolated from natural sweat. 



Example 2 

fcolation of axilla bacteria having the ability to cleave the malodour precursor 
compound 

;The axillary flom of 8 panellists is isolated with the detergent-scrub method: A 6 cm^ 
. area of the axiUa is scrubbed with a phosphate buffer at pH 7 containing 1% Tween 80. 
The samples are spread-plated ott tryptic soy agar amemdwi wilh Sg/L of Tween 80 and 
. 1 g/L of lecithin. Single isolates obtamed after 48 h ihcubation are subcnltured and 
chaiacterised. A total of 24 individual strains are identified based on colony and cell 
morphology, gmm-teaoiion, lipophilic growth, lipase ieactlon and API identification 
kits (bioMerieux, France, coryneforms with the API coryne kit md cocci with the ID 
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Staph 32 kit). The strains are grown overnight in a liquid medium (JVIueller-Hinton 
amended, with 0.01% T«reen 80), harvested by centriftigation and resuspended to a final 
..ODfioo of 1 in a semi-synthetio medium (Per litre; 3 g KH2PO4, 1:9 g KaHP04. 0.2 g 
yeast extract. 0.2 g MgSO^ 1.4 g NaCI, 1 g Nll^Cl. 1 0 mg MnCl^^ I mg Fe^Cia, 1 mg 
CaCIj), Aliquots of this stationar> culture are then amended vvith a final concentration 
of SOOppm of Na-3-.hydroxy.3-methyl-hexanoyl-J^utamine (5% stock solution 
dissolved in methanol). After 24 h incubation (with ahaWng at SOOipm; 36°C) the 
■samples are extracted and the amount of released 3-hydroxy-3-mefiiyI-hexanoic acid is 
deiemiincd by capillary GC. Table 1 gives the results for a subset of ifae strains tested, 
;Fh>m these results it appears that ainoDg the Corynebacteria isolated from the axflJa 
•some, but not all, are able to release S-hydcoxy-S-methyl-hexanoic acid from the 
..synthetic precursor. The Corynebacteria which are able to Conduct this biochemlcaJ 
reaction may be found in the group of the I^opbilic and in the group of the non- 
Jipophilic Cofynebacteria. Therefore, a specific enzyme only present in some bacterial 
strains seems to be responsible for this cleavage. Since it releases axilla malodour the ' 
pijtativc enzyme is named AMRB, which stands for 'axillary inalodoyr ipleasing 
^izyme'. Appareptly the tested Sttgjhylocdcci are not able to catalyse this reaction, 
which is in agreement with the observation; that only.subjects with an axilla flora 
dominated by Ci>ry>tebacteria produce the most typical axilla malodour (Labows et. aL; 
Cosmet. Sci Teohnol. Ser. 1999. 20:59-82). However, when Na-Iauroyl-L-glutamine is 
used as substrate in the same experiment, it is found that also other Corynebacteria imi 
.some Staphylococci can release lauric acid fiom this substrate. Ft therefore appeare, that 
most axilla bacteria have a related enzyme, but that many can only release straight fetty 
acids which make a minor contribution to typical axilla malodour. 

Table 1 . Cleavage of die natural malodour precmsor by axilla bacteria. 

Isolate Species assignment Lipophilic S-hydioxy-S-methyl-hexanoio-aoid 

A^i 0. n i .. released (j^m) 

Axl Staphylococcus capitis . 0 

Ax6 Staphylococcus apidermiiifs -1 — - q 

Ax9 Micrococcus futeus - q 

Ax3 Coryn^>actertum bo\^ + ' 0 
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Ax7 Caryneboctenum group C7 -f 0 

Axis Corynebacwriumjeikelum + 37.4 

Axl9 Corynebacteriumjelieium + 105.1 

Ax20 Corynebacteriumstriaium - 262,7 

(*) Corynebacteria isolated from the human axilla may be separated into two classes 
based on their requirement for a source of fatty acids in the growtia medium. 

Example 3 

Purification analysis of fiie enzyme from strains that cleave malodour precursor 
compounds: 

Corynebacterium striatum Ax20 is selected to isolate and purify tlie enzyme responsible 
for the cleavage of the precmsor Na-B-hydroxy-B-methyl-hcxanoyl-L-glutamine, The ' 
strain is grown during 48 li in Mueller-Hinton broth amended with 0.01% Tween 80. A 
total VOlurne of 2 L of culture is harvested by centrifiigation. The pellet is washed in 
Buffer A (50mM NaCl; 50 mM KaH2PO4^2HP04 bufifer at pH 7) and this buffer ia 
used throughout the whole puriiication propedxire. The cells are disrupted mechamcally 
by Yortexing them with glass beads (425-600 ^m, Sigma, St-LouiS;^ USA) during 30 min 
at maximal speed. The crude cell lysat& is then fractionated by precipitation with an : 
Tncreasmg concentration GfQ>(lU}zSOA^ The precipitate obtained berween S0% and 80% 
saturation of CNM4)2S04 contamed the active enzyme. This enriched sample is dissolved 
in Bufifer A and then sequentially passed oyer four chromatography columns: DEAE ' 
Sepharose bL-6B anion exchange resin (Pharmacia, Uppsala, Sweden; elution with a 
linear gradient from 0 to 800 mM KCl); Phenyl- Sepharose hydrophobic interaction 
resin CPharmacia; elution with a linear gradient from 1000 mM to 0 mM of (NH4)aS04 : 
Mono Q strong anion exchange column on the FPJLC system (Phamiaoia; elution witiia 
gradient from 0 to 800 mM KCl) and fuially Mono P weak anion exchange column on 
the FPLC (elution with fl gradient from 0- SOOmM KCJ in a 50 mM Bis-Tris buffer 
instead of Buffer A). After each Column separation the active fractions (detemiined by 
jfluorescent activity assay with Na-iauroyl-L-glutamine as substrate) are pooled and 
then desalted and concentrated by ultrafiltration (Amicon membrane YMIO, Millipore, 
Bedford, US)- The rewlling active fractions after the last column separation contained 
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one major protein ban<J with an apparent mole<nilar weight of about 481cDa as 
detennined by SDS-PAGE. Its effective molecular mass is detained by nano-ESI MS 

■ aflalysis and found to be 43365±5 Da. This enzyme retains aU its activity if incubated 
with PMSF (Phenylmethylsulfonylfluoride, Roche Biochetnicals. Mannh^in,. Germany) 
and Pefabloc SC (4-(2-aminoethyl>ben;iBnesuIfonymuoride, Roche PiOchenucals), 

■ which are typical inhibitors for serin- and cystein proteases. On the other band it is ' 
completely inhibited by 1 mM of EDTA and o-phenantroKn. This inhibition can be 
reversed by the addition of ImM ZnCJa. 

E;KA]nple4 

Measuring inhibitory activity 

EJctracta of Ax 20 axe prepared by mechanical disruption as described in Application 
BxampieS. 

^ The exttact (50 ml corresponding to 0,i ml initial cell culture) is added to 50 nl of 
^Buffer A. Various concentrations of the compounds ojFthe present invention are added 
in a volume of 40 nl. and after 10 rain preincubation at 37**C, the reaction is and 

■ amended with 10 mI of substrate (Na-lauroyl-L-glutamine, final concentration 50 pM). 
The samples are mcuhated ibr 15 min and then the reaction is stopped by adding 75 ^1 

■ Fluorescamine (2.5 mM dissolved in Acetonitrile). The resulting fluorescence 

resulting from deri^-atization of die released glutamini with fluorescaimne is determine 
at afl excitation wavelength of 381 nm and an emission wavelength of 470 nm. By 
comparing the samples containing compounds of the present invention with control 
samples with m^ymo and substrate only, the inhibition (%) is calculated. Alternatively, 
the same assay is made either with purified enzyme from the wild-type strain (see 
example 3) or with a recombinantly fomied enzyme produced with a Strain containing 

an expression vector comprising a nucleic acid aei^uence encoding for the enzyme. 

Compounds of the present invention tested with this method show inhibitor activiiy i» 

the nano-molar to tens of nano-molar range. 

in-order to evauate-eniiiyme artiVi^ in iitact cells, stetionary phase living ceils of Ax20 
are harvested and resuspended in Buffer A to an optical density at 600 nm of 0.25. 
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Inhibitory compounds are added at various concwitrations, md&&&T a preincubation of 
15 min, the substrate (Na-Jauroyl-L-glutamixies 1 mM final concentration) is added. The 
samples are incubated f or 1 b and then extracted with MTBE and HCl and analysed for 
. released lauric acid using capillary OC. By comparing th$ samples containing 
.compounds of the present invention with control samples with bacteria and substrate 
only, the inhibition (%) is calculated. By comparing the inhibitory capacity of the 
compounds on the isolated enzytnc with the values obtained using intact cells, the 
relative uptake of the compounds by the c61Ib can be assessed. The compounds of the 
present hivention can cross the bacterial cell wall and cytoplasniatic membrane, and 
fhus can have inhibitory activity in living cells at a concentration below 1 ^M. 
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Seqttence listinp; pnrr of descrip tiArt 
SEQUENCE JjlBTXm 

<I10> Givaudan SA 

<12 0> Organic compounde 

<13C> 3007€ 

<lfiO> 2 

<170> Patentla version 3.1 

c210> 1 
c5ll> 393 

<213> Corynebanterium striatum 
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<400> 1 

Ala Gin Bin Asn Leu Oln Ly^s xi^ Val Asp Ser Leu Qln Ser Ser Arg 
Ala Giu Aarg Glu Glu I,eu Tyr Lya Trp Ph© Hi 



20 



s Gin Hla Prp Glu Met 
25 30 



ser Met Gin Glu Hia Glu Thr Setr Lya Arg He Al^ Glu Glu Leu Glu 



40 



45 



tyB Leu Gly Leu Glu Pro «ln Aan He Gly Val Thr ©ly Oln VaL Ala 
^ 55 50 



Val :ie Lya A^n Gly Qlu Gly Pro Bar Val Ala &he Arg Al^ Asp Phe 



75 



80 



/on: Qivaudan / Fragrance Research, 41 1 B24 29 26; 14.11.02^15:26; JfitBa_#80; Seite 31 /3B 



30076GB 27 



Asp Ala lieu Pro lie Thr Glu Asn Thr Gly Leu Asp Xyr ser Ala Asp 
eS 90 95 



Pro Glu I-eu Gly Met Met His Ala cy& Qly His Asp Leu His Thr Thr 
3.00 XOS 110 



Ala lieu Leu &ly Ala Val Arg Ala Leu Val Gla Asn Lya Asp Leu Trp 
115 120 12S 



Ser Gly Thr Phe He Ala Val Hie Gin Pro Gly Glu Glu Gly Gly Qly 
130 135 140 



Gly Ala Arg His Men Val Asp Asp Gly Leu Al?^ Glu Iiya He Ala Ala 
145 150 155 160 



prp Asp val cys 9h& Ala Gin Bis val Phe As» Glu Asp Pro Ala Phe 
165 170 175 



Gly Tyr Val Phe Thr Pro Gly Arg Phe Leu Thr Ala Ala Ser Aen Trp 
180 185 IdO 



Arg He His He Hia Gly Glu Gly Gly His Gly Ser Arg Pro His Leu 
195 200 205 



Thr Lys Asp Pro He Val Val Ala Ala Ser He He I'hr Lys Leu Gin 

210 215 220 



Thr He Val Ser Arg Glu val A^p Pro ASn Glu Val Ala Val Val Thr 
225 230 235 240 



Val Gly Ser lie Glu Gly Gly Lys Ser Thr Asn Ser He Pro Hyr Thr 
245 250 255 



Val Thr Leu Gly Val Asn Thr J^vg Ala Ser Asn Asp Glu Leu Ser Glu 
a60 265 270 



oyr Val (31bl ASn Ala He Lys Arg He Val He Ala Glu Cys Gin Ala 
275 280 Sas • 



Ala Gly He OlU Gin Glu Pro Glu Phe Olu Tyr Leu Asp Ser Val Pro 
290 295 300 



Ala Val He Asn Asp Qlu Asp Leu Thr Glu Gin Leu Met Ala- Gin Phe 
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3iO 315 

AI3 Glu Phe Phe Gly Glu Asp Oln Ala Val Glu.He Pro Pro Leu 9er 

330 33S 



Qly aer Aap Tyr Pro Phe He P«> Ala Trp Gly Val Pro 

•34 U ~ " — 



Ber 



3*S 

Val Met Trp Gly Trp Ser Oly Phe Ala Ala Gly Ser Aap Ala Pro Gly 

360 

Asn His Thr A^p tye Phe Ala Pro Qlu Leu Pro Asp Ala l,eu Glu Arg 

375 3QQ 
My Thr Gin Ala lie Leu Val Ala Ala Ala Pro 'Kcp Leu Mat Lya 



395 



<210> 2 

<2X1> 1212 

<:213> PNA 

<:23.3> Corynebacterium atri^twin 



<400> 2 

a^tcgggtca tggcacagga aaatttgc<w a^aahfcgtag atagtotcga gceeteccgo Sd 

gaggaacgcs «agaactgta caagtggfcto caocagaacc cggaaatgtc gatScaggag 120 

cacgaaacct ccaagcgoat cgcagaagag ctagagaage tcggccrcga gficgaagaac 180 

abcggcgtga cegganaggt cgcggtaata aagaaoggtg aaggeecgag cgtggcattfc 240 

e9tscgga=t ttgatgactt gccgatcaco gagaacaccg ggctggacta ctcggaggat 3O0 

oocgagccgg gcahgacgca cgcctgcggc cacgattcgc acaccacnge oatactcggc 3€0 

goggtgcgeg cgctggcgga gaacaaggac ccgtggtccg gcaccttcat cgcagcceae 420 

oaacccggrg aggaaggccg cgg<5ggggcc egccacatgg tggacgaogg cecegeggag 480 

aagatcgcgg agccggatgt gtgtttcgee eagcacgtgt tcaacgaaga ccccficottc 540 

ggccacstgt tcacccccgg ccggttccta acggoggegt cgaactggag aatccacatc fiOO 

cabggd^agg g"<^gacacgg tVcccgtcc^ cacpcgaooa aggaooogat'tgtggtggcg "gso 

gcctegatca tt:aqo«»gc6 gcagacgatt gtctoccgcg aagccgacee gaatgaggtc 720 
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gca^tggtca ccgtcggcbc a^tcgaggga ggcaagtcca ecaactcgat cccgraeacc 780 
gtcacGctcg 9c9tgaacac ccgagccfccg aacgatgagc tcfccagagca cgtocagaac 840 
gccaccaago gcatcgtcac cgcggagtgc caggctgcag gcat-ogaaca ggagccggaa doo 
CCC^agtacc tggactcagt ccaggccgbg atcaacgaag aggatctcac cgaacagccc 960 
atggcgcagt tccgggagtt cttcggcgag gaccaggcgg tagagattcc gcccatgncsis loao 
ggcagcgag^ aataccccch catcccgaac gcckggggcg t:gccgagi:gt gatgtgggga XOSO 
tggtcccrgct tcgccgcagg ttctgaagca CCgggcaatc acaccgacaa gttcgcccco 1140 
gagcttccag atgacctcga ar?gcggcacc caggccattc tggftg^ccgc cgcgccacgg X200 
ttgatgaagt ga X212 
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Claims 

K A compound of formula (J) 




wherein .* 

R is a substituted alkyi, benzyl or allyl residue selected from the group consisting of 
nonyl; 

4,454-trifluora-propyI; 

2-methyl-4-phe»nyI-butyl; - * 

4-trifluoromethyl-pheny]; • 

peutafluorophenyl; . 

4-nuoro-plienyl; 

!iaphthalene-2-yl; 

biphenyl-2-yI; 

4-tea1:-butyl-phBnyl; 

5,S,7,8,8-pentamediyl.5,6,7,8-teti^ydrO-naphth^ 
5.5,8,S-tet^amethy^5,6.?.8-tetrahydro•r^aphti^^ 
3 , 1 ,3,3-tetramahyHndan-5-yl; 
styryl; 

2,6-dimetbyl-]iBpt-J,5-dieny]; 

2'<4-teit-Butyl.phenyl>]-inethyI.vmyl; 

2-(4-lsopropyl-pheny0.1-methyI-Ymyl; 

1- Melliyl-3-(2,2.3-trimetfty]^yclDperit-3-enyl>prop 

2- (4-Isobutyl-phenyl)-l-methyl-vinyl; 

2-phenyl-ethylj 
cyelohcxyl-methyl; 
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2,2-diinei3iyl-propyl; 
2«pentafluaroph«nyI-ethyl; 

3- phBnyl-propyl; heptylj and 

4- isopropyl-cyclQhex- 1 -eny K 

2, A composition comprising a body odour-suppressing quantity of a coiiipound 
claimed in claim 1 . 
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3. Composition wording to claim 2 wherein the compound is present in amounts 
of about 0.01 to 0,5 % by weight. 

4. Composition according to claim 2 <^ claim 3 selected from cosmetic and 
personal cam products^ in particular deo-sticks, roll-ons, pump-sprays^ aerosols, 
deodorant soaps, powders, solutions, gels, creams, sticks, balms and lotions. 

5. (Jse of a compound or composition to mhibit an enzyme itk ite ability to cleave 
.compounds contained in sweat into short-chained, branched &tty acids, which 
^izyme as produced in bacteria of the genus Corynebac^eria, which bacteria has 
been deposited at the IntematioEnal Dqyoshory Authority DSMZ- Deutsche 
Sammlimg von Mikpooganismen und Zelikultut^ OmbH, D-38I24 

Braunschweig under the Accession "Number DSM 14267. 

,% 

6. Use of a compound or composition to inluTjit an enzyme in its ability to cleave 
compQimds contained in sweat into shon-ohained, branched fatty acids, which 
enzyme is defined by an amino acid sequence set forth as SBQ ID No. 1. 



7. A method of suppressing axillary nialodour comprising the step of providing a 
cotftposition for application to a person In need of treatment, said composition 
containing an inhibitor compoiind and a dermatologically acceptable vehicle 
therefor, said compound being selected fiom a screening qf compoimds for 
activity in the inhibition of the enzyme. 
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Abstract 

liihibitojrs of axillary malodour having the fonnula 
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